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Monitoring Stream Health Using Benthic  
Macro-invertebrates 
 
POND MEADOW STREAM 
 
East Middle School 
Braintree MA 
Pond Meadow Stream is a headwater stream in 
Braintree, Massachusetts. 
• It has its source in a wetland south of Pond 
Meadow. 
 
Water from the surrounding watershed 
collects in the wetland, and is carried away by 
Pond Meadow Stream.    
 
Pond Meadow 
Stream is only 
about 1 mile 
long. 
As it leaves the wetland, the stream flows 
under Route 3 through a large conduit. 
Pond Meadow Stream then travels through 
thick woods and underbrush. 
The stream finally flows into  
Pond Meadow. 
Habitat 
(You can see Route 3 through the trees.) 
The stream measured 16 feet across just North 
of the foot bridge.  Its flood width is  
32 feet. 
There are a lot of trees and underbrush 
growing along the banks, and many places are 
muddy. 
A walking path crosses over the stream where 
we did our study.   
We did our insect sampling in the stream just 
above the bridge, which was made up of two 
metal culverts  
Water depth and flow was measured just below 
the bridge. 
• Average Water Depth: 0.97 ft 
 
• Flow (ft3/sec): 2.07 CFS 
 
• Stream consisted of 5% boulders, 





The stream had one small riffle where the 
water flowed between the bank and a hummock 
in the middle of the stream.  
This is where we did most of our insect 
collecting. 
We did some of our collecting at the small 
riffle. 
To collect the bugs we had to kick up the dirt in 
front of the net.  
The bugs were then collected in a large pail.  
These bugs were later put in alcohol to preserve 
their bodies. 
Classifying the bugs 
We classified the macro-invertebrates in their 
Order and Family. 
Classified macro-invertebrates were then 
counted and put into vials.  
The entire class participated in classifying the 
macro-invertebrates. 
Some of our insects were difficult to classify.  
We had a hard time identifying the aquatic 
sowbugs. 
A moment of fun. 
Insects of  
Pond Meadow Stream. 
• After classifying the benthos in the stream, we 
determined that the stream was in Poor condition. 
 
– We found an abundance of midge larvae, which are found in 
Group III, or tolerant benthos. 
– We also found many leeches and aquatic worms, which are 
tolerant to pollution. 
 
– There were also Group II tolerant benthos, such as alderfly 
larvae, aquatic sowbugs, cranefly larvae, clams, and scuds, 






Group II: Can exist under a wide range of water quality conditions.  
Large numbers of these organisms, in the absence of Group I 
organisms, normally indicate MODERATE  
Aquatic sowbugs are also referred 




Width of stream = 16 ft. 
Segment # 
Segment 












1 2.00 0.25 0.40 0.33 0.65 0.11 0.07 
2 2.00 0.40 0.70 0.55 1.10 0.16 0.18 
3 2.00 0.70 0.90 0.80 1.60 0.17 0.27 
4 2.00 0.90 1.30 1.10 2.20 0.16 0.35 
5 2.00 1.30 1.50 1.40 2.80 0.11 0.31 
6 2.00 1.50 1.25 1.38 2.75 0.15 0.41 
7 2.00 1.25 1.80 1.53 3.05 0.09 0.27 
8 2.00 1.80 0.20 1.00 2.00 0.07 0.14 
Q = total discharge Q in CFS 2.01 
Q in L/s 56.82 
• Water temperature: 45 ° Fahrenheit 
• Air temperature: 43 ° Fahrenheit 
• Weather:       rain     cloudy    clear 
   
         rain in last 24 hours 
  
         rain in last 12 hours. 
 





Advantages of using BMI to monitor 
water quality. 
• Benthos cannot move around much so 
can’t move away from polluted areas like 
fish can. 
• They are small and easy to collect. 
• Different benthos have different 




Macroinvertebrate Count  
R (rare) = 1-9 organisms; C (common) = 10-99 organisms; or D (dominant) = 100 or more 
organisms  
___________________________________________________________________________ 
GROUP I – SENSITIVE 
__________  (_____)  Gilled Snails   __________  (_____)  Riffle Beetle Adults   
__________  (_____)  Mayfly Nymphs   __________  (_____)  Stonefly Nymphs    
__________  (_____)  Non-Net-Spinning  __________  (_____)  Water Penny Larvae 
__________  (_____) Caddisfly Larvae  __________  (_____)  Hellgrammites 
___________________________________________________________________________ 
GROUP II –SOMEWHAT SENSITIVE 
____2_____  (__R__)  Alderfly Larvae  __________  (_____)  Damselfly Nymphs 
_____9____  (__R__)  Aquatic Sowbugs  __________  (_____)  Fishfly Larvae 
__________  (_____)  Beetle Larvae   __________  (_____)  Net-Spinning 
___12_____  (__C__)  Clams & Mussels  ____43____  (__C__)  Scuds    
____1_____  (__R__) Cranefly Larvae     
__________  (_____)  Crayfish        
______________________________________________________________________________________ 
GROUP III – TOLERANT 
____15____  (__C__)  Aquatic Worms   _232______  (__D__)  Midge Larvae 
__________  (_____)  Blackfly Larvae  __________  (_____)  Snails 
_____8____  (__R__)  Leeches 
 
Water Quality Rating 
To calculate the index value, add the number of letters (not numbers of macros) 
found in the three groups on the other side and multiply by the indicated 
weighing factor. 
_______________________________________________________________ 
Group I – Sensitive 
        (# of R’s) x 5.0 = _______________ 
        (# of C’s) x 5.6 = _______________ 
        (# of D’s) x 5.3 = _______________ 
    Sum of Index Value for Group I = _______________ 
_______________________________________________________________ 
Group II – Somewhat Sensitive 
        (# of R’s) x 3.2 = _____9.6________ 
        (# of C’s) x 3.4 = _____6.8________ 
        (# of D’s) x 3.0 = _______________ 
    Sum of Index Value for Group II = ____16.4______ 
_______________________________________________________________ 
Group III – Tolerant 
        (# of R’s) x 1.2 = _____1.2________ 
        (# of C’s) x 1.1 = _____1.1________ 
        (# of D’s) x 1.0 = _____1.0_________ 
       Sum of Index Value for Group III = _____3.3________ 
  
To calculate the water quality score for the stream site, add 
together the index values for each pollution tolerance group. 
The sum of these values equals the water quality score. 
  
      Water Quality Score = ______19.7_________ 
  
Compare this score to the following number ranges to determine the quality of 
your Stream site: 
  
 Good    > 40     Fair     20 – 40  Poor < 20    
  
Note: The tolerance groupings (Group I, II, III) and the water quality rating  
categories were developed for streams in the Mid-Atlantic states.  
